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+374 98 73 02 94 1 1 1 common mechanism. This could mean that there is a more nuanced modulation of the LasR and 1 1 2 the ExsA.
3
As it has been shown that hydroxyl group at position 7 in flavonoids is essential for 1 1 4
inhibition [1], we removed the hydroxyl group and ran another set of simulations. In this work 1 1 5
we used a combination of molecular docking, molecular dynamics (an aggregate of 7.6 1 1 6 microseconds of simulations) and machine learning techniques, which include principal 1 1 7 component and cluster analysis. The whole methodology is presented as a flowchart for a better 1 2 2 comprehension, with more details in the corresponding subsections:
The structure of the LasR monomer is based on our previous research [8] . 1 3 2
Extraction of the centroid poses (the most likely conformation) from the clusters.
3 3
Using the centroid pose as input for molecular dynamics simulations. PCA and cluster analysis of the MD trajectories.
3 7
Binding energy calculation using MM-PBSA approach and sequence conservation analysis. was selected using these 4 criteria by selecting the 3 best scores for each respective metric. For 1 7 2 each place a score is assigned, the first place gets a score of 1, 2 nd -0.85 and 3 rd -0.5. In the end 1 7 3
is selected the number of clusters with the highest score. was performed in two stages. The first stage involved clusterization using the DBSCAN 2 4 1 algorithm (Fig. 3b ). The second stage involved selecting clusters where all 4 docking programs 2 4 2 are featured for a consensus (Fig. 3c ). It appears there are 2 potential binding sites for taxifolin 2 4 3 with and without the hydroxyl group. For taxifolin these 2 clusters feature 80.4% of all the 2 4 4 docking poses (Fig. 3) . For the taxifolin without the hydroxyl group these 2 clusters amount 2 4 5
73.8% of all the docking poses. These two clusters correspond to ligand binding domain, which 2 4 6 corresponds to the experimental binding site and the other is the "bridge" region [8, 9] . Then we 2 4 7 extracted the "centroid" (representative structure) from each cluster of the docking simulations 2 4 8 using equation 2 for molecular dynamics. for the backbone atoms of the residues.
6 7
The structure of the LasR protein in all of the interactions appears to be stable and converged 2 6 8 based on the RMSD plot ( Fig. 4 ). and interacts hydrophobically with conserved Glu103 and other residues (Fig. 5a ). The DHO 2 7 3
does not enter the binding pocket either but remains close to it (Fig. 5b ).. It also forms one 2 7 4 hydrogen bond but with Lys42 and does not interact with many conserved residues like DQC. It 2 7 5
does not affect the conformation dramatically like DQC does. The relative binding energy shows that DQC has stronger relative binding affinity than DHO.
8 2
The removal of OH group increased the van der Waals components, but reduced the electrostatic 2 8 3 and polar solvation contribution (Table 1) . Overall it appears the binding affinity of DHO is 2 8 4 lower than DQC.
2 8 5 with Leu234, Glu168, Gln160, His169 and Val176 (Fig. 6a ), while DHO forms 2 hydrogen 2 9 1 bonds with Lys42 and Leu39 and interacts hydrophobically with Leu40, Pro41, Val171, Arg122 2 9 2 and Glu 124 (Fig. 6b ). It should be noted that DQC interacts with many conserved amino acid The relative binding energy shows that DQC has stronger binding affinity than DHO. The 3 0 1 removal of OH group decreased the electrostatic contribution (Table 1) . Overall it appears the 3 0 2 binding affinity of DHO is lower than DQC. The binding affinity of DQC is similar to the native It has been shown that OH group at position 7 is essential for inhibition. Biofilms are huge problem nowadays, starting from tooth plaques up to food processing 3 7 1 and health issues. In P. aeruginosa the LasR protein is the main regulator of biofilm formation.
7 2
Taxifolin binds to the LBD-DBD "bridge" of transcriptional regulator LasR and interacts with studies have also shown that this OH group is essential for the inhibitory activity This protein has 3 7 7 been known for a decade but yet drug design targeting this protein has not been prominent.
7 8
Considering it has been shown that it stops biofilm formation and makes bacteria vulnerable to 3 7 9
antibiotics. Imitation of the experiment by removing the OH groups shows that the 3 8 0 computational model does not counterdict it, but can give insight of the mechanism of inhibition.
8 1
The protein-protein docking experiment shows that removing the OH group does not 3 8 2 affect the orientation of the DBD and thus can bind to DNA. This is compatible with the 3 8 3 experimental data, where it has been shown that the OH group is essential for inhibiton. The 
